Electrophoretic studies on liver endoplasmic reticulum membrane polypeptides and on their phosphorylation in vivo and in vitro.
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis was used to examine the polypeptide patterns of rat liver rough and smooth endoplasmic reticulum (ER) membrane fractions stripped of ribosomes. Approximately 67 polypeptides were resolved from the rough ER membrane fraction. The polypeptide pattern of the smooth ER membrane fraction was similar to that of the rough ER membrane fraction, but exhibited substantially lower amounts of some seven polypeptides. Three of these polypeptides, of apparent molecular weights 63,000, 65,000, and 87,000, were of particular interest, as they could not be ascribed to contamination of stripped rough ER membrane fractions by residual ribosomal polypeptides. Conditions of treatment with low concentrations of trypsin were established that markedly diminished the capacity of the stripped rough ER membrane fraction to bind ribosomes in vitro and that also effected a partial detachment of ribosomes from nonstripped rough ER membranes; the results of electrophoretic analyses of rough ER membrane fractions treated in these manners are described. Comparison of the polypeptide patterns of guinea pig, mouse, and rabbit liver ER membrane fractions with rat liver ER membrane fractions revealed considerable variations in the distribution of the polypeptides of 63,000, 65,000, and 87,000 molecular weight among the ER membrane fractions of these species. The combined results of these studies indicate that the polypeptide of 87,000 molecular weight, although particularly sensitive to attack by trypsin, is not involved in the binding of ribosomes to the rough ER membrane fraction. Studies by others (cf. Kreibich, G., Grebenau, R., Mok, W., Pereyra, B., Rodriguez-Boulan, E., and Sabatini, D. D. (1977) Fed. Proc. 36, 656) have implicated the polypeptides of 63,000 and 65,000 molecular weight in this process. The patterns of phosphorylated polypeptides of rough and smooth ER membrane fractions of rat and mouse liver were also examined, using labeling in vivo with sodium [32p]phosphate or in vitro with [gamma-32P]ATP. Approximately 25 phosphorylated components were resolved by electrophoresis in the ER membrane fractions of both species. Evidence is presented that suggests that the great majority of these components are phosphopolypeptides. Differences were noted in the patterns of phosphorylation produced by in vivo and in vitro labeling; minor differences were also observed between the patterns of phosphorylation of the rough and smooth ER membrane fractions in either situation. The overall results afford an indirect approach toward evaluating the possible involvement of specific rough ER membrane polypeptides in ribosome-binding and reveal that liver ER membranes contain a substantially greater number of phosphorylated polypeptides thatn previously reported.